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OBJECTIVE — To examine racial/ethnic and socioeconomic variation in diabetes care in
managed-care settings.

RESEARCH DESIGN AND METHODS — We studied 7,456 adults enrolled in health
plans participating in the Translating Research Into Action for Diabetes study, a six-center cohort
study of diabetes in managed care. Cross-sectional analyses using hierarchical regression models
assessed processes of care (HbA1c [A1C], lipid, and proteinuria assessment; foot and dilated eye
examinations; use or advice to use aspirin; and influenza vaccination) and intermediate health
outcomes (A1C, LDL, and blood pressure control).

RESULTS — Most quality indicators and intermediate outcomes were comparable across
race/ethnicity and socioeconomic position (SEP). Latinos and Asians/Pacific Islanders had sim-
ilar or better processes and intermediate outcomes than whites with the exception of slightly
higher A1C levels. Compared with whites, African Americans had lower rates of A1C and LDL
measurement and influenza vaccination, higher rates of foot and dilated eye examinations, and
the poorest blood pressure and lipid control. The main SEP difference was lower rates of dilated
eye examinations among poorer and less educated individuals. In almost all instances, racial/
ethnic minorities or low SEP participants with poor glycemic, blood pressure, and lipid control
received similar or more appropriate intensification of therapy relative to whites or those with
higher SEP.

CONCLUSIONS — In these managed-care settings, minority race/ethnicity was not consis-
tently associated with worse processes or outcomes, and not all differences favored whites. The

only notable SEP disparity was in rates of di-
lated eye examinations. Social disparities in
health may be reduced in managed-care
settings.
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Population-based studies suggest that
racial and ethnic minorities (1–6)
and people of lower socioeconomic

position (SEP) (2) experience worse long-
term outcomes for diabetes than whites
and people of higher SEP. However, it is
unclear why these differences persist even
among individuals with health insurance.
Understanding the relationship of race/
ethnicity and SEP to processes and out-
comes of diabetes care in insured
populations is critical to reducing health
disparities.

Previous research found poorer pro-
cesses of diabetes care (e.g., performance
of dilated eye examinations and foot ex-
aminations at regular intervals) and inter-
mediate health outcomes (e.g., control of
glycemia, blood pressure, or lipid levels)
among racial and ethnic minorities and
individuals of lower income or education
(2,3,7–14). As racial and ethnic minori-
ties and poorer people with diabetes are
less adequately insured than whites or
wealthier people (15,16), differential ac-
cess to care may contribute to these find-
ings. Research from managed-care
settings (17,18) and the Veterans Health
Administration (19,20) suggests that ra-
cial and ethnic disparities in diabetes pro-
cesses and outcomes may be reduced in
settings offering more uniform access to
care. These studies were conducted in
single systems of care, however, and it is
not known whether similar reductions in
health disparities can be achieved in man-
aged-care settings that are more clinically
and geographically heterogeneous. Addi-
tionally, the studies of insured popula-
tions did not explicitly evaluate the
impact of SEP, separate from race/
ethnicity, and did not examine whether
disparities in intermediate outcomes were
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attributable to differential intensity of
management.

Translating Research into Action for
Diabetes (TRIAD) is a multicenter study
of quality of care for adults with diabetes
enrolled in managed-care health plans.
This large study of an insured population,
in which access barriers should be re-
duced, allows us to examine racial/ethnic
and socioeconomic variation in the qual-
ity of diabetes care provided in six man-
aged-care markets and to determine
whether effects of race/ethnicity vary by
income or education and whether differ-
ences in intermediate outcomes were due
to differences in management intensity.

RESEARCH DESIGN AND
METHODS — The design of TRIAD, a
longitudinal study of diabetes care in
managed-care settings, has been pub-
lished elsewhere (21). The 10 TRIAD
health plans contract with 68 provider
groups, serve �180,000 individuals with
diabetes, and are geographically and eth-
nically diverse, with patients in Califor-
nia, Hawaii, Indiana, Michigan, New
Jersey, Pennsylvania, and Texas. The pro-
portion of patients with diabetes in these
plans ranged from 5 to 10%. Between July
2000 and August 2001, we surveyed a
random sample of individuals with diabe-
tes from these plans using a combination
of computer-assisted telephone inter-
views and mailed surveys and reviewed
their medical records. Individuals eligible
to be included in the TRIAD study had
diabetes, were �18 years old, were con-
tinuously enrolled in a participating
health plan for �18 months with at least
one claim for health care in that time, re-
ported receiving the majority of their di-
abetes care through the health plan, and
spoke English or Spanish. The TRIAD
study excluded nursing home residents,
pregnant women, and those who could
not provide informed consent. Multiple
reviewers abstracted the medical records
from the participants’ primary care pro-
viders for the 18 months before the inter-
view date, with 5% of records reviewed in
a “blind-double” fashion, i.e., they were
not aware of which subjects were selected
for double abstraction. Interrater reliabil-
ity (�) for the main quality measures de-
rived from medical record data ranged
from 0.86 to 0.94.

Only people in the TRIAD study for
whom we had both survey and medical
record data were eligible for these analy-
ses. We also excluded individuals missing
data on our primary predictors: race/

ethnicity, education, or income. As in
prior studies of socioeconomic position
and health (22), because we wanted to
ensure that most participants had com-
pleted their education, we excluded indi-
viduals �25 years of age (n � 37).

The TRIAD study protocol was re-
viewed and approved by the Centers for
Disease Control and Prevention Institu-
tional Review Board and the institutional
review boards at all six translational re-
search centers.

Variables
Race/ethnicity was identified using ques-
tions derived from the 2000 U.S. Census
(www.census.gov). Based on self-
identified race and ethnicity, participants
were categorized as non-Hispanic white
(“white”), African American or non-
Hispanic black (“African American”),
Latino or Hispanic (“Latino”), Asian/
Pacific Islander (“Asians/Pacific Island-
ers”), and other race or multiracial
(“other”). SEP was measured using self-
reported education and income. The ed-
ucation categories were did not graduate
from high school (�high school), high
school graduate but no higher education
(high school graduate), and education be-
yond high school (�high school). The
categories of annual household income
were �$15,000, $15,000 to �$39,999,
$40,000 to �$74,999, and �$75,000.

We determined whether seven pro-
cesses of care had been performed over
the previous year: measurement of HbA1c
(A1C), a lipid profile (or triglyceride level
�400), assessment of nephropathy, a di-
lated eye examination, a foot examination
at most or all visits, advice to take aspirin
or aspirin use, and receipt of influenza
vaccination. Influenza vaccination was
self-reported. Lipid profile, A1C mea-
surement, and nephropathy screening
were obtained from the medical record.
Other process measures (dilated eye ex-
amination, foot examination, and aspirin
advice or use) were obtained from either
self-report or the medical chart.

As intermediate outcomes (23), we
used the most recent result from the med-
ical record for blood pressure (percentage
with systolic blood pressure [SBP] �140
mmHg or diastolic blood pressure [DBP]
�90 mmHg), A1C, and LDL, measures
for which there is strong experimental
and epidemiologic evidence that im-
provements can lead to better long-term
health outcomes. To assess whether dif-
ferences in intermediate outcomes were
due to differences in intensity of treat-

ment, we also evaluated whether there
was racial/ethnic or SEP variations in
medication management for subjects with
suboptimal blood glucose, lipid, or blood
pressure control. If A1C was �8%, we
assessed use of either insulin or two or
more oral antidiabetic agents; for those
with LDL �130 mg/dl, we evaluated use
of lipid-lowering agents; and among sub-
jects who had SBP �140 or DBP �90
mmHg, we assessed use of two or more
antihypertensive agents.

Covariates in multivariate models in-
cluded age, sex, duration of diabetes,
health status using the Physical Compo-
nent Summary (PCS-12) and the Mental
Component Summary (MCS-12) scores
from the SF-12 (24), the Charlson comor-
bidity index (25), and the type of diabetes
treatment (insulin only, insulin and oral
medications, oral medications only, or no
medications). To account for differences
in the A1C assays used at different sites,
models for A1C were adjusted for the up-
per limit of a normal value for the test.
The model for intensity of management of
A1C did not include type of diabetes
treatment.

Statistical methods
Bivariate tests of association were used to
compare processes of care and intermedi-
ate health outcomes among the racial/
ethnic groups and by education and
income. Hierarchical regression models
were constructed to adjust for the cluster-
ing of patients within health plans. For
continuous dependent variables, we
present estimates of the least-squares
means by race/ethnicity and levels of in-
come and education adjusted for the
other covariates. For dichotomous out-
comes, because odds ratios are poor esti-
mates of relative risk when outcomes are
common, we report the adjusted esti-
mated conditional probabilities for each
category of race/ethnicity, income, and
education. We evaluated separate models
for each of the three main predictors and a
full model that included all three predic-
tors. Because there was little difference
between these sets of models, we report
the results of the full models. Models were
also tested for interactions between race/
ethnicity and either education or income.
All analyses were performed using the
SAS PROC MIXED procedure and the
SAS GLIMMIX Macro (26).

Missing values for covariates other
than the primary predictors of race/
ethnicity, income, and education and the
dependent variables were imputed using
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single imputation methods generated by
the transcan (27) function in S-PLUS
(28). Each covariate was predicted as a
function of other covariates in the model,
including age, sex, duration of diabetes,
PCS-12 and MCS-12 scores, type of dia-
betes treatment, and health plan. The pro-
portion of missing data ranged from 0
(type of diabetes treatment) to 7.8%
(PCS-12 and MCS-12 scores). Restricted
cubic splines were used to model missing
data for continuous variables, and im-
puted values were constrained to be in the
same range as nonimputed values.

We recognize that there are a large
number of comparisons included in these
analyses, and although we present all sin-
gle-inference associations for our main
predictors (race/ethnicity, income, and
education), we emphasize patterns of as-
sociation in the data rather than individ-
ually significant results (29).

RESULTS

Sample description by race/ethnicity
and SEP
Data were collected from 11,927 individ-
uals (69% response rate), the original
TRIAD sample. Among contacted eligible
individuals, 91% responded to the sur-

vey. Of the 8,827 TRIAD respondents
who had survey and medical record data,
7,456 (84%), our analytic sample, had
complete information on race/ethnicity,
income, and education and were �25
years old.

Income and educational attainment
differed by race/ethnicity (Table 1), with
the highest levels of education and in-
come among whites and Asians/Pacific Is-
landers. African Americans had the
highest proportion of women, the highest
mean BMI, the highest smoking rates, and
the lowest mean PCS-12 score, indicating
the poorest physical well being (Table 1).
Latinos and Asians/Pacific Islanders were
more likely to be treated with oral medi-
cation for diabetes. Asians/Pacific Island-
ers, who were the youngest group, had
the shortest duration of diabetes, the low-
est BMI, the lowest rates of insulin use, the
highest PCS-12 scores, and higher
MCS-12 scores.

Adjusted results
Race/ethnicity and processes and inter-
mediate outcomes of care. African
Americans had lower rates of A1C mea-
surement (77.7 vs. 82.4%, P � 0.002),
lipid measurement (61 vs. 68%, P �
0.0003), and influenza vaccination (58.5

vs. 68.4%, P � 0.0001) than whites, but
comparable or higher rates for the other
processes (Table 2). Compared with
whites, Latinos and Asians/Pacific Island-
ers had similar or higher rates for all pro-
cess measures.

Mean A1C was higher among Latinos
(8.1%, P � 0.0001), Asians/Pacific Is-
landers (8.1%, P � 0.0001), and African
Americans (7.9%, P � 0.0009) than
among whites (7.7%) (Table 3). Mean
LDL was higher among African Ameri-
cans than among whites (118 vs. 111 mg/
dl, P � 0.0001), and African Americans
were also more likely than whites to have
inadequate blood pressure control, i.e.,
blood pressure �140/90 (55.5 vs. 44.1%,
P � 0.0001). Conversely, Latinos were
less likely than whites to have poor blood
pressure control (38.1 vs. 44.1%, P �
0.004).
SEP and processes and intermediate
outcomes of care. There were few dif-
ferences in six of seven process indicators or
two of three intermediate outcomes by SEP
(Tables 2 and 3). One exception was perfor-
mance of dilated eye examinations, more
commonly reported by the wealthiest
(84.6%) than by the poorest participants
(74.5%) (P � 0.0001) and by individuals
with more than a high school education

Table 1—Sociodemographic and clinical characteristics of TRIAD participants by race/ethnicity

Total White
African

American Latino
Asian/Pacific

Islander Other P*

n 7,456 3,293 1,234 1,207 1,075 647
Age (years) 60.4 � 12.6 61.8 � 12.5 59.4 � 12.5 60.9 � 12.7 57.6 � 12.1 59.0 � 12.7 �0.0001
Women (%) 53 49 65 53 47 53 �0.0001
Education (%)

�High school 22 15 31 42 10 19 �0.0001
High school graduate 29 29 32 26 28 32
�High school graduate 49 56 37 32 62 49

Annual income (%)
�$15,000 30 25 51 36 15 29 �0.0001
$15,000–39,999 31 31 26 37 32 30
$40,000–74,999 24 26 16 20 31 27
�$75,000 15 18 7 7 23 15

Duration of diabetes (years) 12.2 � 10.8 12.5 � 11.0 12.7 � 11.2 12.3 � 10.6 10.9 � 10.5 11.7 � 10.4 0.0004
Comorbidity score 0.99 � 0.92 1.05 � 0.93 0.92 � 0.96 0.91 � 0.94 0.99 � 0.85 0.97 � 0.87 �0.0001
BMI (kg/m2) 31.3 � 7.3 31.6 � 7.3 33.0 � 7.8 30.9 � 6.8 28.5 � 6.2 31.7 � 7.4 �0.0001
Smoker (%) 19 17 25 19 16 20 �0.0001
Diabetes medications (%)

Insulin only 18 21 25 12 9 19 �0.0001
Insulin � oral 13 13 16 12 11 12
Oral only 61 59 55 70 69 59
None 8 7 5 7 11 10

PCS-12 43.2 � 7.1 43.0 � 7.3 41.7 � 7.2 43.4 � 7.0 45.1 � 6.1 43.1 � 7.3 �0.0001
MCS-12 44.9 � 6.5 44.7 � 6.3 44.2 � 6.8 45.2 � 6.8 45.7 � 5.9 44.9 � 6.9 �0.0001

Data are means � SD unless otherwise indicated. *P values are for global tests of association across racial/ethnic groups.
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(79.8%) than those who had not completed
high school (74.7%) (P � 0.0006). Poorer
individuals also had slightly higher A1C
(8.1%) than those with higher income
(7.8%) (P � 0.006), but there were no dif-
ferences in glycemic control by education.
Medication management among sub-
jects with inadequate control. In anal-
yses to evaluate the intensi ty of
medication management among subjects
with suboptimal control of blood glucose,
blood pressure, or LDL, for which most
differences were observed, management
was more aggressive for poorer, less edu-
cated, or minority patients (Table 3).
Among those with A1C �8%, Asians/
Pacific Islanders were less likely to be
receiving insulin or two or more antidia-
betic agents. Among patients with SBP
�140, African Americans were the most
likely to be receiving two or more antihy-
pertensive agents. For those with LDL
�130 mg/dl, Asians/Pacific Islanders and
subjects with lower income and less edu-
cation had higher rates of use of lipid-
lowering agents.

Interactions between race/ethnicity
and SEP
To evaluate whether racial or ethnic dif-
ferences varied across the range of income
or education levels, we examined interac-

tions between race/ethnicity and income
and race/ethnicity and education in sepa-
rate models. We found only one interac-
tion: African Americans had the lowest
rates of influenza vaccination at all levels
of education, but the disparity decreased
slightly at higher levels of education.

CONCLUSIONS — The principal
finding of this study is that in this large,
diverse cohort of insured patients, there
were few racial/ethnic or socioeconomic
disparities in diabetes care. Because these
subjects benefited from a more uniform
access to and quality of care than is typi-
cally observed in population-based stud-
ies, we avoided much of the confounding
of race/ethnicity and SEP with access that
complicates and limits the interpretation
of population-based studies of quality of
care. Additionally, because managed care
plays such an important role in health
care nationwide, this perspective pro-
vides a necessary and important comple-
ment to population-based studies.
Moreover, this study includes large num-
bers of Latinos and Asians/Pacific Island-
ers who have high rates of enrollment in
managed care (30) but have been infre-
quently studied.

The comparable rates of most process
indicators across racial/ethnic and socio-

economic categories may be explained in
part by characteristics of the health plans.
For example, the plans studied all had
disease management programs, which
may have reduced financial, cultural, and
language barriers. Of particular note, the
higher rates of dilated eye examinations
and foot examinations among African
Americans, Latinos, and Asians/Pacific Is-
landers than among whites (20) may be
explained by patient attitudes, provider
expectation of higher rates of eye disease
and foot disease (31–33) among Latinos
and African Americans, and more aggres-
sive evaluation and treatment by the
health plans to prevent vision loss and
limb loss in these groups.

Although the fact that there were rel-
atively few process or outcome disparities
by race/ethnicity and SEP is encouraging,
it is useful to examine the possible causes
and consequences of the disparities we
did find. As in population-based settings
(34), African Americans in our study had
lower rates of influenza vaccination,
which may have important clinical impli-
cations (35). In contrast, in the Veterans
Health Administration, comparable rates
of influenza vaccination among African
Americans and whites were achieved
through the use of disease management
strategies such as patient reminders and

Table 2—Processes of care

A1C
measured

Lipid profile
measured or
triglycerides

�400%
Nephropathy

assessed
Dilated eye
examination

Foot
examination

Aspirin advice
or use Influenza vaccine

Race/ethnicity
White (reference

group)
82.4 68.0 75.5 75.7 83.4 53.5 68.4

African American 77.7 (0.002) 61.0 (�0.0001) 79.7 (0.02) 79.1 (0.03) 88.6 (0.0001) 52.0 (0.43) 58.5 (�0.0001)
Latino 86.3 (0.01) 67.3 (0.72) 77.3 (0.31) 82.7 (�0.0001) 86.4 (0.02) 53.4 (0.98) 67.0 (0.43)
Asian/Pacific Islander 84.7 (0.23) 71.8 (0.09) 76.9 (0.55) 80.6 (0.01) 86.7 (0.03) 52.6 (0.72) 70.5 (0.33)
Other 81.1 (0.49) 65.4 (0.25) 69.6 (0.009) 77.3 (0.41) 83.7 (0.83) 52.6 (0.70) 65.4 (0.17)

Education
�High school

graduate (reference
group)

82.2 66.5 76.2 79.8 85.2 53.1 67.7

High school graduate 82.4 (0.82) 67.4 (0.50) 75.3 (0.46) 78.6 (0.30) 84.5 (0.49) 53.4 (0.85) 65.2 (0.08)
�High school

graduate
82.1 (0.97) 66.8 (0.87) 77.3 (0.51) 74.7 (0.0006) 85.9 (0.55) 52.4 (0.72) 65.8 (0.27)

Annual income
�$75,000 (reference

group)
84.0 66.9 78.5 84.6 84.1 54.8 68.6

$40,000–75,000 84.2 (0.94) 68.8 (0.34) 76.0 (0.15) 80.5 (0.005) 86.3 (0.09) 55.5 (0.72) 66.9 (0.36)
$15,000–40,000 81.9 (0.18) 67.2 (0.89) 76.4 (0.23) 77.4 (�0.0001) 84.9 (0.59) 51.8 (0.16) 66.8 (0.34)
�$15,000 80.0 (0.04) 65.0 (0.40) 74.7 (0.07) 74.5 (�0.0001) 84.9 (0.65) 51.5 (0.19) 64.8 (0.10)

Data are percentages (P values) adjusted for age, sex, duration of diabetes, health status, chronic condition score, and type of diabetes treatment.
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no requirement for a physician visit for
vaccinations (36,37), suggesting that
adoption of such targeted approaches in
the TRIAD health plans could reduce this
disparity.

The gradient between rates of dilated
eye examinations and both income and
education was the main socioeconomic
disparity observed. This finding may be
explained by the additional requirement
of a specialist visit for this service and re-
lated barriers, such as copayments. We
have shown previously that out-of-pocket
costs act as a barrier to eye examination in
the TRIAD population (38).

Among the possible causes of the dis-
parities observed in glycemic, lipid, and
blood pressure control are racial/ethnic
differences in self-care behavior such as
nutritional habits or physical activity
(39); differential adherence to medication
use; biologic variation in blood pressure,
A1C, and lipid levels; or psychosocial fac-
tors, such as differing levels of trust in
providers or the health care system. Al-
though we were unable to examine these
specific mechanisms in this analysis, they
represent important areas for future re-
search. We were able, however, to indi-
rectly assess the possibility that racial/
ethnic minority or lower SEP patients

were differentially enrolled in poorer
quality plans by analyzing intensity of
medication management. We found com-
parable or higher treatment intensity for
African Americans, Asians/Pacific Island-
ers, and poorer or less educated individ-
uals. Nonetheless, some groups, e.g.,
African Americans with inadequate blood
pressure control, may have needed even
more intensive medication management
to attain comparable control.

To better understand the clinical im-
plications of these disparities in interme-
diate outcomes, we used the U.K.
Prospective Diabetes Study risk engine
(40) to project how the observed differ-
ences in A1C and SBP levels would affect
the risk of new coronary heart disease
(CHD) events over a 10-year period. The
10-year risk of CHD associated with the
mean A1C levels observed in our study
(7.7% in whites and 8.1% in Asians/
Pacific Islanders and Latinos) would rise
from 6.6% in whites to �7.1% in Asians/
Pacific Islanders and Latinos, holding
constant other clinical and demographic
factors for each racial/ethnic group. Sim-
ilarly, over a 10-year period, the higher
mean SBP observed in African Americans
(140 mmHg) compared with that in
whites (135 mmHg) in our study would

increase CHD risk from 7.0 to 7.2%.
Thus, the clinical impact of the differ-
ences we found may be small, even over a
prolonged period. This conclusion
should be interpreted cautiously, how-
ever, as the effects on a population basis
may be much more substantial, and we
have not modeled simultaneous changes
in the different risk factors.

Some potential limitations to this
study should be considered. First, the
analyses were cross-sectional. Even so,
our requirement that all participants be
enrolled in their health plan for at least 18
months should have provided ample fol-
low-up to observe typical care for the in-
dicators studied. Second, we relied
exclusively on self-reports for rates of in-
fluenza vaccination. If there was differen-
tial reporting of these behaviors by SEP or
race/ethnicity, the observed rates might
be biased. Third, the rates of the process
indicators in this study are higher than
those in other recent studies (11,41–45).
This may be the result of more complete
ascertainment due to the use of multiple
data sources, temporal trends, or quality
initiatives and health plan quality report-
ing requirements in these managed-care
settings. Generalizability to the uninsured
or to other settings, such as specialty clin-

Table 3—Intermediate outcomes of care and intensity of medication management if inadequate control*

A1C level

For A1C �8%,
use of insulin

or �2 oral
antidiabetic

agents
LDL level

(mean mg/dl)

For LDL �130
mg/dl, use of
lipid-lowering

agents

Blood pressure
�140/90
mmHg

For SBP �140
md/dl, use of

�2 anti-
hypertensive

agents

Race/ethnicity
White (reference

group)
7.7 77.3 111 51.4 44.1 53.7

African American 7.9 (0.0009) 74.9 (0.37) 118 (�0.0001) 47.1 (0.38) 55.5 (�0.0001) 70.7 (�0.0001)
Latino 8.1 (�0.0001) 77.0 (0.92) 111 (0.89) 57.6 (0.19) 38.1 (0.004) 50.3 (0.30)
Asian/Pacific Islander 8.1 (�0.0001) 69.2 (0.01) 113 (0.28) 61.1 (0.05) 41.3 (0.23) 52.1 (0.67)
Other 8.1 (�0.0001) 76.2 (0.73) 116 (0.007) 46.1 (0.34) 45.7 (0.51) 49.7 (0.29)

Education
� high school

graduate (reference
group)

8.0 73.1 114 50.5 43.9 55.6

High school graduate 8.0 (0.12) 76.9 (0.07) 114 (0.55) 52.2 (0.61) 46.2 (0.13) 55.7 (0.98)
� high school 7.9 (0.65) 77.3 (0.11) 113 (0.86) 61.4 (0.02) 44.7 (0.66) 55.4 (0.94)

Annual income
�$75,000 (reference

group)
7.8 78.2 114 47.8 42.8 57.3

$40,000–75,000 7.9 (0.13) 77.1 (0.68) 112 (0.22) 50.8 (0.51) 43.9 (0.62) 53.7 (0.29)
$15,000–40,000 8.1 (0.0006) 73.8 (0.13) 114 (0.91) 56.9 (0.06) 47.7 (0.02) 56.5 (0.81)
�$15,000 8.1 (0.006) 73.3 (0.15) 114 (0.98) 53.3 (0.32) 43.4 (0.81) 55.2 (0.60)

*Data are predicted means and percentages (P values) adjusted for age, sex, diabetes duration, health status, chronic condition score, and type of diabetes treatment.
Models for A1C level also adjusted for the upper limit of normal for the A1C assay. The model of intensity of A1C management was not adjusted for type of diabetes
treatment.
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ics, may be limited. However, conducting
the study in several different health plans
and provider groups enhanced our ability
to focus the investigation on the largely
unexplored relationships of race/ethnicity
and SEP among insured individuals. Fur-
ther, the use of detailed sociodemo-
graphic and clinical data also enhance the
generalizability of the findings to insured
individuals with diabetes in the U.S. Fi-
nally, social disparities in health care are
experienced over the course of a lifetime,
and we only captured the impact of more
uniform care for the most recent period.
Life course assessments may result in dif-
ferent conclusions.

Our findings may be the result of
fewer financial and nonfinancial barriers
and the presence of incentives within
managed-care organizations to provide
care consistent with recommended stan-
dards. Further research is needed to identify
the specific characteristics of managed-
care organizations that may equalize care
and to implement clinical strategies that
reduce disparities.
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